ABSTRACT. Objectives. To determine, in a population of predominantly Latino children with asthma 6 to 18 years old, whether parent and child reports of asthma symptoms with exercise differ and to evaluate the validity of child and parent reports of symptoms.
Results. Of the children, 18% reported never having a cough when they exercised, 46% reported having it occasionally when they exercised, and 36% reported having it quite often or always when they exercised. For wheezing, 20% of children reported never having wheezing when they exercised, 35% having it occasionally when they exercised, and 45% having it quite often or always when they exercised. Parents reported fewer symptoms than did their children. Of the parents, 34% reported that their children did not have cough with exercise, 37% reported few to some days, and 29% reported most days or every day. Forty-seven percent of parents reported that their child did not wheeze with exercise in the last 2 months, 35% reported wheezing on a few days to some days, and 17% reported wheezing most days to every day.
Parent and child reports of cough or wheezing after exercise correlated mildly with each other (parent/child cough r ‫؍‬ 0.23; ‫؍‬ 0.03; parent/child wheezing r ‫؍‬ 0.21; ‫؍‬ 0.14). Children were more likely to report cough: 59 of 71 (83%) of children versus 44 of 71 (62%) of parents. The 22 children who reported cough when their parents did not account for most of the disagreement between parents and children. Children were more likely than were their parents to report wheezing; 55 of 69 (80%) children versus 36 of 69 (52%) parents reported that the child wheezed. The 24 children who reported wheezing when their parents did not account for most of the disagreement between parents and children.
Forty-seven percent of the children had a value <80% of predicted for at least one of the four spirometry tests; 29% of mean baseline PEFRs were <80% of predicted. Overall, 86% of the children met one or more of the following: any percent of predicted pulmonary function tests <80% or any symptom or PEFR reduction of 15% after exercise, or other occurrence of nonexercise symptoms during camp.
Almost all child reports of cough and wheezing correlated significantly with the criterion validity criteria. For example, child reports of wheezing were, as expected, correlated negatively with the percent of predicted FEV 1 (r ‫؍‬ ؊0.28) and correlated positively with observed symptoms after exercise (r ‫؍‬ 0.3). On the other hand, neither parent reports of cough nor those of wheezing correlated significantly with any of the pulmonary function tests or symptomatic validity criteria.
Parent reports of wheezing were correlated positively with construct validity variables such as 1) parent reports of child's bother (r ‫؍‬ 0.35) and activity limitation (r ‫؍‬ 0.23) because of asthma; 2) more use of rescue or bronchodilator medications (r ‫؍‬ 0.18); 3) more parent worry about asthma overall (r ‫؍‬ 0.29); and 4) parent perception of asthma severity being moderate to very severe instead of mild or very mild (r ‫؍‬ 0.28). Child reports of cough and wheezing were not correlated significantly with almost all of the parent-reported factors hypothesized to be associated with asthma morbidity.
Conclusions. Clinicians and researchers evaluating asthma morbidity in children should elicit child reports of symptoms. More research is necessary to understand discordance between child and parent reports of symptoms and its relationship to asthma morbidity experienced by the child. Pediatrics 1998;102(6). URL: http:// www.pediatrics.org/cgi/content/full/102/6/e68; childhood asthma, Latino/Hispanic, exercise symptoms, parent perception, child perception.
ABBREVIATIONS. FEV 1 , forced expiratory volume in 1 second; FVC, forced vital capacity; FEF , forced expiratory flow between 25% and 75% vital capacity; PEFR, peak expiratory flow rate.
H ealth care providers treating children with asthma should be aware of differences between child and parent reports of symptoms. Previous research on asthma [1] [2] [3] and other conditions 4 -7 demonstrates that parent and child reports differ and suggests that children may be more valid reporters than their caregivers. 8, 9 However, for the most part, clinicians and researchers rely on the parent report and/or pulmonary function tests to evaluate the impact of asthma experienced by the child. Discordance in symptom reports may reflect differences between the parent and child in awareness of the child's asthma symptoms and/or psychosocial experience with the illness. 10, 11 Because it is usually the parent who initiates care, these differences in perspective may be associated with differences in use of health services and compliance. Given the rise in child asthma morbidity among poor and minority children, [12] [13] [14] and Latino children in particular, [15] [16] [17] [18] it is important to explore differences in parent and child reports of symptoms among Latino children.
In a population of predominantly Latino children with asthma, 6 to 18 years of age, we 1) describe whether parent and child reports of asthma symptoms with exercise differ from each other, and 2) evaluate the validity of child and parent reports of symptoms.
METHODS

Subject Recruitment
During the summer of 1994, we recruited children attending three camps in Los Angeles for poor and minority children with asthma. This method has been used previously. 19, 20 Children were included only if parents indicated that their child had a physician diagnosis of asthma.
Parent and Child Interview Data
A single half-hour parent interview was carried out by telephone by trained bilingual interviewers 1 week or less before children attended camp and after they had been selected for attendance. Parents were asked about 1) child asthma symptoms (frequency of cough and wheezing with exercise in the last 2 months); 2) child functional status and quality of life limitations attributable to asthma (frequency of bother in the last 2 months, limitation of normal activities in the last 2 months, school days lost in the last year); 3) child health care use for asthma (type of medications used in the last 2 months, doctor and emergency department visits for asthma in the last year, hospitalizations for asthma in the last year, whether regular provider is an asthma specialist); 4) parental worry related to asthma (overall, about child activity limitation, medications, and side effects); 5) parental perception of the child's asthma severity; and 6) sociodemographics. We used a 2-month recall period to test concordance between the child and parent report of symptoms and the parent and the physiologic function tests. We used a 12-month recall to evaluate the relationship of parent reports of symptoms to infrequent events (use of emergency departments, hospitals). Children completed self-administered questionnaires at camp before physiologic testing; 21 a trained bilingual research assistant was available to answer children's questions (Appendix 1 and 2).
Pulmonary Testing and Clinical Data
While at camp, children underwent spirometry after completing the self-administered survey. The pulmonary function tests (forced expiratory volume in 1 second [FEV 1 ], forced vital capacity [FVC] , forced expiratory flow between 25% and 75% vital capacity [FEF ], and peak expiratory flow [PEF] were conducted and interpreted according to the pediatric specifications for spirometry, 22, 23 and results Ͼ80% of predicted adjusted for gender, age, height, and race 24, 25 were considered normal. Six peak expiratory flow rates (PEFR) by peak flow meter also were recorded by trained research assistants immediately before spirometry, and values Ͼ80% of predicted based on height 26 were considered normal.
To observe child symptoms with exercise, children participated in a relay running race of 200 feet followed by a swimming race of 300 feet. The running and swimming lasted ϳ1 to 2 minutes each. Research assistants measured heart rate and six PEFRs using ASSESS portable peak flow meters 26 immediately before and after each exercise. A positive exercise challenge was defined as a 15% reduction in mean PEFR 27 and/or observed asthma symptoms (cough, wheezing, chest pain, asthma attack).
Children also were monitored twice a day on the day of and the day after pulmonary testing for the presence of a standardized list of asthma symptoms. Trained research assistants supervised by asthma clinicians (ML or CL) asked children questions regarding their symptoms that day. All investigators and research assistants were blinded to the parent and child survey responses when they conducted and interpreted the pulmonary function tests and observed the children. The research protocol for the parent and child interviews and the physiologic testing were approved by the UCLA Committee for the Protection of Human Subjects.
Analysis
To evaluate the criterion validity of both parent and child report, we calculated Pearson's correlation coefficients between the reports of cough and wheezing and 1) percent of predicted value of FEV 1 , 2) percent of predicted value for mean PEFR, 3) direct observation of exercise intolerance, and 4) presence of other asthma symptoms. Presence of daily asthma symptoms was defined as a positive child report of symptoms to the research assistant or presence of signs or symptoms recorded by the camp asthma clinician that day. In addition, we compared parent and child reports of symptoms to one composite "clinically symptomatic" criterion that was met when any of the percent of predicted spirometry tests (FEV 1 , FEF , FVC, PEF) was Ͻ80% predicted, mean PEFR was Ͻ80% predicted, or when criterion three or four was met.
To evaluate construct validity, we correlated parent and child reports of symptoms to other measures of asthma morbidity. We hypothesized that parent and child report of symptoms would be related to health care use (medications for asthma, outpatient and emergency department visits, hospitalizations, having an asthma specialist), and functional impairment attributable to asthma (bother, activity limitation, school days lost). In addition, we hypothesized that parent reports of symptoms would correlate with parent worry 10 and perception of the child's asthma severity. To evaluate agreement between parent and child reports of asthma symptoms, we: 1) calculated Pearson's correlation coefficients between the parent response (scaled 1 to 5) and child responses (scaled 1 to 4) for the cough and wheezing questions with exercise, and 2) calculated statistics for cross-tabulations of dichotomized parent and child reports of cough and wheezing. We assigned a value of 0 for a response of "never" for parent and child reports and a value of 1 for a parent's response of "a few days, some days, most days, and every day" and for a child's response of "not very often, quite often, and always." We classified the level of agreement as follows: Յ0 (no agreement); 0 Ͻ Յ 0.2 (poor agreement); 0.2 Ͻ Յ 0.4 (mild agreement); Ͼ 0.4 (moderate to good agreement). 28, 29 
RESULTS
Characteristics of Population
We recruited 100% of all 97 children with a parentreported diagnosis of asthma. Ninety-five (98%) of the parents completed the telephone survey, and 82 (85%) of children completed the camp survey and 84 (87%) participated in the pulmonary testing and exercise challenge. The majority of children in our sample were boys (60%), reported by their parents as Latino (78%), and born in the United States (94%). The mean age was 10.1 years (SD, 2.2; range, 6 to 18), with 65% being younger than 11 years of age (Table  1) . During the previous 2 months, approximately two thirds of children were bothered by asthma, and slightly greater than half were limited by asthma in their normal activities. Approximately half of the parents perceived their child's asthma to be at least moderate. Almost all children used inhaled bronchodilators for asthma symptoms. During the last year, three quarters of the children had seen a doctor for asthma, and 7% had been hospitalized. Forty-one percent had a regular provider who was a children's asthma specialist (Table 2) .
Disagreement Between Parent and Child Reports of Asthma Symptoms
Eighteen percent of children reported never having a cough when they exercised, 46% having it occasionally when they exercised, and 36% having it quite often or always when they exercised. Twenty percent of children reported never having wheezing when they exercised, 35% having it occasionally when they exercised, and 45% having it quite often or always when they exercised. Parents reported fewer symptoms than did their children; 34% of parents reported that their children did not have cough with exercise, 37% reported few to some days, and 29% reported most days or everyday. Forty-seven percent of parents reported that their child did not wheeze with exercise in the last 2 months, 35% reported a few days to some days, and 17% reported most days to every day.
Parent and child reports of cough or wheezing after exercise correlated mildly with each other (parent/child cough, r ϭ 0.23, P ϭ .05, ϭ 0.03; parent/ child wheezing, r ϭ 0.21, P ϭ .08, ϭ 0.14). Crosstabulations and analyses confirmed these findings (Table 3) . Children were more likely to report cough: 59 of 71 (83%) children versus 44 of 71 (62%) parents. Most of the disagreement between parents and children is accounted for by the 22 children who reported cough when their parents did not. Children were more likely than were their parents to report 
Asthma specialists 41 Non-asthma specialist 59 * Percentages do not add up to 100 because of rounding. wheezing: 55 of 69 (80%) children versus 36 of 69 (52%) parents reported that the child wheezed. Most of the disagreement between parents and children is accounted for by 24 children who reported wheezing when their parents did not.
Pulmonary Testing and Clinical Observation
Forty-seven percent of the children had a value Ͻ80% of predicted for at least one of the four spirometry tests; 29% of the children had a PEFR Ͻ80% of predicted. The correlation coefficients among the pulmonary function tests ranged from r ϭ 0.5 to r ϭ 0.8.
The standardized exercise challenge was effective in raising the child's heart rate (34% postrunning and 19% postswimming). Cough was the most common observed symptom after exercise and 9% of the children experienced a Ն15% reduction of PEFR. Overall, 86% percent of the children met one or more of the following: any percent of predicted pulmonary function tests Ͻ80% while at rest, presence of any symptom or PEFR reduction of 15% after exercise, or other occurrence of nonexercise symptoms during camp (Table 4) .
Criterion and Construct Validity
Almost all child reports of cough and wheezing correlated significantly with the criterion validity criteria. For example, child reports of wheezing were, as expected, correlated negatively with the percent of predicted FEV 1 (r ϭ Ϫ0.28; P ϭ .03) and correlated positively with observed symptoms after exercise (r ϭ 0.3; P ϭ .02). However, neither parent reports of cough nor those of wheezing correlated significantly with any of the pulmonary function tests or symptomatic validity criteria (Table 5) .
Parent reports of wheezing were correlated positively with construct validity variables such as 1) parent reports of child's bother (r ϭ 0.35; P ϭ .0008) and activity limitation (r ϭ 0.23; P ϭ .03) attributable to asthma; 2) more use of rescue or bronchodilator medications (r ϭ 0.18; P ϭ .09; 3) more parent worry about asthma overall (r ϭ 0.29; P ϭ .005); and 4) parent perception of asthma severity being moderate to very severe, instead of mild or very mild (r ϭ 0.28; P ϭ .008). Child reports of cough and wheezing were not correlated significantly with almost all of the parent-reported factors hypothesized to be associated with asthma morbidity.
DISCUSSION
In a predominantly Latino sample of children with asthma, we found that parents and children do not report the same symptoms and that children's reports appear to be more valid than their parent's reports. To our knowledge, this is the first study that has evaluated the validity of parent and child reports of symptoms in a Latino population. Our study provides evidence of the criterion validity of child reports and the need to question children directly about their symptoms instead of only depending on the parent as a proxy.
Our findings are consistent with previous studies 8 indicating that children can be more valid reporters than their parents. In a sample of 52 Canadian children 7 to 17 years old with asthma Guyatt found that for children older than age 11, the child's global rating of symptoms was correlated more significantly with pulmonary function test results and report of symptoms and medication use than were the parents' global ratings of the child's symptoms. With the measures discussed above, we have replicated these findings in a predominantly Latino sample. Our findings also are consistent with other studies 2,30,31 demonstrating a relationship between parent reports of symptoms and nonphysiologic measures of asthma morbidity. In a sample of 105 children, 6 to 18 years of age, with asthma, Fritz 2 demonstrated that parent factor scores of symptom ratings-but not children's ratings-were related to parent reported measures of functional morbidity and health care use. Other investigators 30, 31 also have found that parent reports of health status in children with asthma are related to health care use.
There are a number of limitations to our study. We were not able to compare time-related changes in symptom report to changes in physiologic function. We did not interview children in settings identical to their daily environments nor simultaneously with parents. It is possible that children learned to be more correctly aware of their symptoms than did their parents because of their educational experiences in camp. If parents had received similar "educational experiences," agreement between child and parent might have been better. Because of feasibility constraints, we did not administer parent and child survey items with exactly the same recall time nor conduct time-consuming, more specialized physiologic testing such as a longer exercise challenge or a bronchodilator reversibility test.
More research is necessary both to understand the causes of disagreement between parent and child reports of asthma symptoms and to assess the valid- Cough after running (n ϭ 78) 18 Wheezing after running (n ϭ 78) 5 Cough after swimming (n ϭ 73) 10 Wheezing after swimming (n ϭ 73) 4 Any symptom after running or swimming (n ϭ 75) 33 4) Children with Ն15% reduction in PEFR † after running or swimming (n ϭ 54) , and PEF) results adjusted for predicted value for age, gender, height, ethnicity. 24 † ASSESS portable peak flow results for PEFR. 26 ity of parent and child reports. Preliminary studies indicate that a child's capacity to detect asthma symptoms may vary and may be related to cognitive or emotional domains. Fritz 19 found that children with higher IQs were better predictors of their PEFRs. Given the reported prevalence of emotional and mental health disorders in children with asthma, 32, 33 future research could test the hypothesis that children's report of symptoms are associated with their psychosocial state.
We believe that more work needs to be performed in symptom perception to understand how differences in parent and child reports of symptoms influence patient compliance and behavior. Prospective clinical trials and intervention studies that measure morbidity through parent and child report and physiologic testing are necessary. Qualitative studies that ask parents and children to discuss or resolve their reported differences also can shed light on how to interpret parent and child disagreement. In the meantime, to monitor and improve asthma control, clinicians should elicit cough and wheezing reports directly from children. We need to listen more to children with asthma. Only in this way can we evaluate fully the morbidity they experience, optimize health care management, and thus improve their quality of life and capacity to function normally.
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APPENDIX 1. Bilingual Parent Survey Measures Used
For the parent questionnaire, we drew from already translated survey items included in the National Health Interview Survey 34 and the UCLA Community-based Education Program for Latino Children with Asthma. 35 For parent questions, we kept the 2-month and 12-month recall time frames used in the source questionnaires. Before administration, the items were pilot-tested with small focus groups of predominantly Mexican-American parents to evaluate comprehension and cultural and Spanish language appropriateness. 
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